Background and Purpose: Patients with stroke symptoms commonly delay many hours before seeking medical attention. We sought to explore the factors associated with early presentation of stroke patients to physicians. Methods: We prospectively studied 100 consecutive acute stroke patients presenting to three large, urban medical centers. Using a standardized, structured interview and chart review, we assessed patient education about stroke, risk factors, clinical features of the stroke, source of stroke recognition, and timing of presentation. We did not study the distance from the site of stroke onset to the site of physician
Stroke is a major cause of death and disability in the United States. Recent experimental and clinical evidence suggests that brain ischemia persisting for more than 4 to 6 hours will produce permanent neurological damage. Promising new therapies may be useful only in the first few hours of brain ischemia.' However, patients with stroke symptoms often delay many hours before coming to the hospital. A recent study revealed that less than half presented to the hospital within 24 hours of symptom onset.2 If new treatments are to reduce the morbidity and mortality of stroke, patient presentation needs to be speeded up dramatically. To explore the factors associated with early presentation of stroke, we prospectively analyzed 100 acute stroke victims at three different hospitals.
Subjects and Methods
We monitored daily all potential stroke admissions to the emergency departments, neurology ward services, and neurology consultation services at the Rhode Island Hospital (RIH), Yale-New Haven Hospital (YNHH), and Henry Ford Hospital (HFH) until 100 consecutive stroke admissions were studied. All patients were entered prospectively into this study between July 1989 and September 1989. Two of the centers (RIH, YNHH) were participating in a trial of tissue plasminogen activator (t-PA) for acute stroke during the conduct of this study. However, the t-PA trials were not widely advertised to the community at that time, nor were any patients entered into the t-PA trials during the conduct of this investigation. Although our tinctions were not helpful because the overwhelming majority of patients presented to the emergency department. Early presentation (shorter HFMD) was associated with increased patient age, sudden onset of a deficit that remained stable, and initial recognition that the symptoms signified stroke. These variables were strongly associated with each other. A stepwise linear regression analysis was performed to see if any of these variables correlated independently with shorter HFMD. Only course of the deficit correlated independently with HFMD (P=.0048). Because of the skewed distribution of presentation times, a log transformation of the data was attempted. However, the transformation did not completely correct the problem of a skewed distribution, and the assumption of constant variance was not met. The original stepwise linear regression was considered the optimal way to analyze the results.
Strikingly, prior TIA and stroke had no relation to HFMD. Prior stroke education, headache, vomiting, and loss of consciousness or seizures at onset also had no relation to HFMD, but the number of patients in these groups was small. A type II error could prevent identifying a correlation between these variables and HFMD. Because the number of patients entered at each of the three hospitals varied widely, we asked whether presentation times varied by hospital. No significant differences in HFMD were found among the three hospitals studied. No other variables studied in the questionnaire correlated with HFMD.
Discussion
At least half of the stroke patients in this study delayed many hours before contacting a physician, as only 50% presented within 4 hours of onset. We found that stroke subtype (ischemic versus hemorrhagic) and associated symptoms at onset had no association with presentation time. However, only 13 patients had intracerebral hemorrhage, precluding a definitive conclusion. As with other small subgroups identified in the Table, Dramatic symptoms at stroke onset may not hasten presentation to a physician. Two studies reported that patients with intracerebral hemorrhage presented to the hospital sooner than patients with ischemic stroke. 25 The authors speculated that the more dramatic symptoms of intracerebral hemorrhage accounted for earlier arrival at the hospital. Our group of patients with intracerebral hemorrhage was too small to test this hypothesis, although we observed no trend toward earlier presentation. In our population, the lack of an association between headache, loss of consciousness, vomiting, or seizures at stroke onset and presentation time also suggests that dramatic symptoms may not guarantee an earlier arrival at the hospital. More patients with these initial symptoms need to be studied.
The most striking finding in our study was the small number of patients who reported being educated about stroke, especially considering that 27% had a prior TIA and 19% had a prior stroke. Our patients should have been easy to identify as stroke-prone, considering their stroke risk factors and regularly administered medical care. A similar phenomenon occurs in patients with coronary artery disease. In a study of cardiac patients with chest pain, those with prior myocardial infarction (MI) were not more informed about cardiovascular disease than the general population without prior MI. Patients with prior angina or MI presented no sooner to the hospital with acute chest pain than patients experiencing the symptoms for the first time. Bystanders shortened the delay between symptom onset and presentation. 6 In our study, the recognition by patients or bystanders that an acute, stable deficit signified a stroke was associated with a more rapid presentation. Improving awareness of stroke in high-risk groups may, therefore, shorten the delays that commonly occur. Communitywide educational efforts have been attempted in patients with coronary artery disease. In an effort to educate patients about the symptoms and urgency of acute MI, an 8-week media campaign was found to increase the proportion of patients with acute MI who presented to the emergency room within 2 hours of onset, from 16% before the campaign to 32% after.7 Not all such public education efforts have been successful at improving the speed of presentation for acute MI.8 9 Further studies must clarify whether educational programs will shorten the delays experienced by stroke patients and whether such programs should be targeted at high-risk groups. Preliminary, retrospective data suggest that such educational efforts may succeed.10
Most stroke patients present to an emergency department rather than to a neurologist, resulting in another delay before the neurologist is made aware of the patient. We documented a mean delay of nearly 8 The relation found in this study between stable course of stroke symptoms and earlier presentation is initially puzzling. One might predict that patients with progressive deficits would come to the hospital sooner. However, our data only document an association between stable course and early presentation, not cause and effect. It is possible that patients who presented quickly to the hospital only appeared to have stable deficits because not enough time had elapsed for the deficit to fluctuate or worsen. Fluctuation or worsening might have occurred after hospital arrival. On the other hand, patients with worsening deficits may have presented later because progressive symptoms made it more difficult for them to notify someone about their illness or travel to the hospital. Patients with fluctuating deficits may have been reassured by early improvement and delayed in coming to the hospital. More data must be collected to clarify these issues.
We did not study the importance of the time of day the stroke occurred, whether the stroke occurred at home or elsewhere, or whether the patient lived alone. Other studies have identified these as important variables associated with presentation time.13'4 Similarly, we did not account for the distance from place of stroke onset to place of first physician contact or for the transportation available to the patient. These variables may have an important effect on the timing of stroke presentation in certain populations and warrant further study.
However, a patient's living arrangements, distance from the hospital, and time of stroke onset are beyond physician control, but 90% of strokes are first recognized by the patient or a bystander rather than a physician. 4 We found that few patients or families were educated about stroke, but the course of symptoms and recognition that they signified stroke were associated with earlier presentation. Thus, improving recognition of stroke symptoms and awareness of their urgency in easily identified high-risk patients and their families may have a significant impact on the delay between stroke onset and presentation time.
